Now that we are accomplishing the goal we set 15 years ago, we must set ourselves a new goal. That goal is: by the early part of the next century virtually the whole of mankind should be brought within easy reach of modern means of telecommunications, including the Internet. Once we have established telephone connections, this goal will not be as difficult to achieve as the first one. Giving everyone access to the wealth of information available online, is not only a matter of justice, but is vital for the whole world. The move from an agricultural economy to an industrial economy, has generated enormous wealth, and raised our standard of living throughout the world. The same quantum leap will be experienced in the transition to a global information economy. Everyone must be given access to the tools of this economy if they are to enjoy its benefits.
By then, it was apparent that the benefits of information and communication technologies (ICTs) were not widespread nor universal. In the aftermath of the uproar that followed, several United Nations agencies -including UNESCO and the ITU -were prodded into action. This has resulted in the UN General Assembly Resolution 56/183 of 21 December 2001 endorsing the holding of a World Summit on the Information Society (WSIS) [ http://www.itu.int/wsis/ ] in two phases. The first phase took place in Geneva in December 2003 and the second phase will take place in Tunis in November 2005. The key objectives of this summit are to address the (increasing) gap between societies and between individuals with respect to both access as well as utilization of information.
Concurrently, the Organization for Economic Cooperation and Development (OECD) studied the issue of disparities between countries and within countries in the access and usage of ICT and shared its findings with the twin reports "Understanding the digital divide" [OECD 2001a ] and "Bridging the digital divide: Issues and policies in OECD countries" [OECD 2001b ]. In their definition, "the term digital divide refers to the gap between individuals, households, businesses and geographic areas at different socio-economic levels with regard both to their opportunities to access information and communication technologies and to their use of the Internet for a wide variety of activities." [OECD 2001a, p5] .
More interestingly, the investigations revealed not just the issues and challenges, but fundamental research questions as well. To quote:
The so-called "digital divide" raises a number of questions. Where does it occur and why? What are its causes? How is it to be measured? What are the relevant parameters? What is its extent, that is, how wide is the digital divide? Where is it most critical? What are its effects likely to be in the short term? In the longer term? What needs to be done to alleviate it? These questions have only recently been raised, and it is not possible, as yet, to answer all of them with any certainty. [op cit] The concerns of many of the OECD countries were typically expressed by the Irish Information Society Commission. Summarizing the findings of a survey of over 1400 adults conducted during the year 2000, the Commission concluded that:
The greatest issue to be faced over the coming year is the digital divide. It is widely accepted that information and communications technologies can be used to overcome disadvantage in society, yet the results of this survey indicate that the technology itself could be a stimulus to further disadvantage unless issues such as training, education, and access are tackled as a matter of urgency. [OECD 2001b, p 91] Given the flurry of such global interest, it would seem that there would be similar concerns among researchers and policy makers in Asia. Surprisingly, despite the reams of public data available [cf. ITU World Telecommunications Indicators Database; UNESCO 2003; and the World Development Indicators of the World Bank, http://www.worldbank.org/data/onlinedbs/onlinedbases.htm ] no specific investigation has been done that would be useful for policy makers in Asia to try and understand and then bridge any digital divide between countries and within countries. It is intuitively obvious that such inequities, if unaddressed, form an impediment to economic and social progress.
This paper addresses the two-fold issues of understanding the digital divide as it pertains to the Asian context (benchmarking with OECD statistics) and then examining the efficacy of "best practices" for bridging such a divide. It is neither a summary of work that has been done to date that defines and quantifies the digital divide [cf. OECD 2001a; Boafo et al., 2003; Dutton 2004] ; nor a replication of various field policies that bridge this divide in order to measure their effectiveness [OECD 2001b; Peters 2002; Lievesley et al., 2003] . Contained in the next section is an overview of key ICT trends in the region. Following this, a so-called 3-pillar model, distilled as best practices from the seminal work supported by OECD and UNESCO, is formulated for the context. The paper then draws from worldwide field trials of pervasive information and knowledge society applications. The central theme of information literacy as a fundamental means of bridging the digital divide is discussed at length, drawing on the work of the information resource community. The paper concludes with some thoughts addressed to policy makers on how bridging the digital divide is essential in any intended evolution to a knowledge society.
Information and Communication Technology (ICT) Trends in Asia
The year 2004 marked a seminal juncture in the history of telecommunications. Worldwide demand for information over telecommunications channels almost eclipsed voice traffic. In other words, the utilization of Internet protocol (IP) networks which could carry "packets" of voice, data, video, sometimes over mobile links was far greater than conventional telephony which is basically the transmission of voice and fax over fixed lines. With that, Asia entered the era of convergence -telecommunications using rich media of voice, video and data over mobile or fixed networks. The charts above, drawn from ITU data, show the joint emergence of mobile and internet usage worldwide. Industry analysts suggest that this growth of the mobile internet is a precursor to "anytime, anyplace" access to information and communication which can ideally enable the information society. The hunger in Asia for cutting-edge technology has never been in doubt. In a 2004 Pyramid Research advisory, it was estimated that the number of 3G (3 rd generation mobile which supports mobile internet services) subscribers in the Asia Pacific will increase 8-fold in the next 5 years from the current 21 million to 162 million in the year 2008. Pyramid claims that much of this will be driven by the switch from voice and circuits to data and packets -by 2005, 75% of the traffic carried in mobile networks will be packet switched. In addition, industry reports suggest that downstream traffic (i.e. from service provider to subscriber) will exceed upstream traffic by a ratio of 2 to 1. The stage is set for content intensive, on-demand packet services. What is sobering is the disparity in the quantum and sophistication of use across the region, making the gap between the "haves" and "have-nots" more pronounced.
The 2005 Global Information Technology Report by the World Economic Forum [Lopez-Carlos & Dutta, 2005] presents the results of research evaluating the relative level of ICT development in 104 nations across the world. Based on empirical analysis of data collected from leading and internationally recognized sources such as the World Bank, the International Telecommunications Union, Pyramid Research, and the World Economic Forum's Executive Opinion Survey, the level of ICT development of nations is assessed via the estimation of a Networked Readiness Index (NRI). Two observations are clear: i) eight of the top 10 countries listed in the previous report still occupy top-ten positions in [2004] [2005] , and ii) the disparity in network readiness between the top quartile and the bottom one has widened. Within the top quartile are Asian countries such as Singapore (which emerged as the global leader), Hong Kong, Japan, Korea and Malaysia. In the second and third quartiles were the giants of India (ranked 39), China (41) and Indonesia (51). Much else of Asia clearly lags in network readiness. This finding seems to suggest that geographically compact societies are easier to bridge digitally. The report interestingly also explores the relationship between the Networked Readiness Index and one of the indices of competitiveness previously estimated by the World Economic Forum -which has long been a subject of significant interest for decision makers and economists. An analysis of the Spearman Rank Correlation coefficient establishes a strong link between the two. In other words, network readiness (a measure of whether the infrastructure exists for digital applications) is strongly associated with the competitiveness of an economy which is in turn a key driver of growth. A cursory analysis of survey data reported in the ITU Internet Reports [2002] suggests that the gap between the digital haves and have-nots is being bridged. For example, in the worldwide distribution of Internet users, there is a clear trend of greater equity both in terms of geography and income levels. In 1995, 93% of Internet users were from high income households and 68% were from the Americas (most plausibly, the US). By 2001, the gap had narrowed to 73% and 37% respectively. This augurs well for the numerous economic and political initiatives taken not just in the developing world but in the European Union as well. Such examples include Malaysia's Multimedia Super Corridor and the EU's RACE programmes.
However, as the analysis progresses from macro statistics to the more specific parameters, a somewhat different picture emerges. For example, OECD data [2001a] suggests that in the year 2000, 97% of websites and 95% of secure servers (proxy indicators for Internet content and e-commerce transactions respectively) were in OECD countries -an overwhelming disparity with the rest of the world. A more detailed analysis of additional public domain data from the ITU results in the following tabulation as a basis for comparison. The data in Table 1 1960, 1965, and 1970-2001 . The columns reflect various measures of the digital economy while the rows show the values of these indicators for the Asian giants of India, China and Indonesia (where over 75% of Asians reside), the advanced information economies of Japan, Korea and the Hong Kong Special Administrative Region, the "lower income" country of Laos (an instance of others so-categorized by the ITU such as Afghanistan, Bangladesh, Bhutan, Cambodia, Mongolia, Myanmar, Nepal, Pakistan, Vietnam) and finally the average values for Asia as a whole and the advanced OECD countries. Table 1 reflect Internet development in an economy and also helps predict how well that economy might take advantage of ICT in the future, as measured by infrastructure, usage and market structure. Both the raw scores and the rankings (in parenthesis) are given. The infrastructure factor, broken down in the first column, measures the development of the key physical elements of the mobile and Internet network by taking into account current data on fixed lines, mobile subscribers, estimated Internet users, and PCs as a representation of the users and devices on a network. The infrastructure factor also measures the state of Internet development by using data on international bandwidth, broadband subscribers and availability of leased lines.
The network usage factor, shown in the second column, attempts to gauge how users are taking advantage of the existing network by looking at six indicators of usage and cost such as: roaming agreements, ISP data as a proxy for Internet usage, secure socket layer (SSL) data as a proxy for secure ecommerce transactions, local prices for a basket of minutes, and the revenue variable which gives information about quality.
The market structure variable, shown in the third column, attempts to capture the overall ICT market structure for the economy as measured by ten indicators, each connected to a slightly different facet of the market. For example, values were given to a privatization variable as a benchmark since it usually sets the trend for the other communication markets; the number of years the incumbent operator has been privatized, which is useful information because economies with a history of being in an industry market perform somewhat differently than those in newly deregulated markets; the relationship between the regulator and the incumbent operator -based on the premise that separate regulators are generally more able to implement policies and regulate operators in a neutral manner; and other indicators that describe different, but important segments of the ICT market such as local telephone service, domestic long distance calls, international calls, mobile services, leased lines, and Internet service providers.
The three other columns in Table 1 are basic measurements of the number of Internet hosts for every 10,000 people in the population as a measure of the available content and applications to the local community, the number of Internet users per 10,000 people (as distinct from subscribers) who have this access, and the number of Internet connected Personal Computers and Workstations (including mobile devices such as Personal Digital Assistants) per 100 people.
It is evident from the data shown in Table 1 that most of Asia lags behind (to varying degrees) the OECD economies in terms of adequate network infrastructure as well as Internet enablers. However in the network usage and market structure measures, it is apparent that the previous lag diminishes to a difference that is statistically insignificant. As if to corroborate the WEF report, there is evidence that much of Asia is catching up with the West, aided by policies and initiatives that promote sophisticated ICT use. Despite of this, it is also clear that not all of Asia is catching up in such a manner and that disparities still exist within the region itself.
A 3-Pillar Model for Bridging the Digital Divide
Conventional political economic theory suggests that a society evolves to the next stage of growth when sufficient knowledge (including the exploitation of technologies) is diffused to its membership. The push towards the information society has similarly been marked by aggressive interventions by governments to equip its citizens with ICT tools, training and critically useful applications. There is near unanimity on the importance of policy initiatives in the move towards an information society. The analysis of Peters and her co-workers at bridges.com [2000] , for example argues that the following policy-making factors are essential: i) ICT Infrastructure: Policies that affect basic ICT infrastructure and its productive use in society, notably telecommunications regulation and internet deployment.
ii) Trust: Policies that affect business, government, and consumer trust towards ICT and online transactions, such as security, privacy, intellectual property, and consumer protection.
iii) Capacity Building: Policies that build the necessary capacity to use ICT effectively, including curriculum, materials, skills training, and the inclusion of formal education within the society. viii) General Government: The role and authority of the government in the form of government structure (e.g. democracy, transparency, independence of judiciary and regulatory authorities), and national policies.
Whilst comprehensive in outlining the fundamental support infrastructure for the creation of a know-ledge economy, the framework is too wide and allencompassing for the purpose of this paper. OECD [2001a] , alternatively, suggests: building a network infrastructure; diffusion to individuals and households, inculcating information skills through training; involvement of the private sector (especially the community-rooted small and medium enterprises; flagship public projects to promote exemplars; and multilateral cooperation for shared best practices and lessons learnt. Basically a synthesis of thought leadership in bridging the digital divide into concrete, actionable items is proposed.
Finally, Augusto Lopez Carlos of the World Economic Forum and his collaborators [Lopez-Carlos & Dutta, 2005] formulate in their Global Information Technology Report, a framework to estimate networked readiness which rests on three fundamental pillars. The first pillar captures aspects of the environment of a given nation for ICT development, such as the regulatory regime and the legal framework for ICT, the available infrastructure, and other factors capturing elements of the market for technological development. The second pillar looks at actual levels of networked readiness of the three main stakeholders in the economy: individuals, businesses, and governments. Finally, the actual levels of usage of ICT by these three stakeholder-groups are defined as the third pillar. The suggestion is that conducive regulatory policies, adequate network infrastructure and development of macro applications, while obviously synergistic, do not by themselves lend to the evolution to a knowledge economy.
Encapsulating the major themes of the above cited work, a simple model that will aid the ensuing analysis and discussion of the sections of this paper to follow is presented below. Figure 3 illustrates the underlying foundations or pillars of public policy that are postulated to promote the evolution to an information society. More specifically, there is considerable evidence that these factors, henceforth known as the three pillars, provide a "level playing field" that would enable societies (and the citizens within) to have access to ICT and possess the skills to exploit information, so as to create value in the course of their daily activitiesbe it at home, school or work.
ICT infrastructure is an "obvious and essential foundation" to the information society. Some of the salient challenges will be addressed in the next section. Access to information and knowledge is an all-encompassing notion that includes not just the availability of content and applications but its affordability as well. The issue of usability is also relevant, given that 80% of Internet content is in English, understood by less than 10% of the world's population [Boafo et al., 2003] ; in essence shutting them out from utilising such information. Capability and confidence building likewise covers an entire range of initiatives from cyber-law for consumer protection to information literacy campaigns that facilitate exploitation of ICT for productive gain. Research and analyses have consistently revealed that the real issue confronting the digital divide is not just the availability of ICT but the imparting of skills that "makes it possible for people to use technology effectively to improve their lives" [Peters et al., 2001 ]. This paper addresses at length, the concept of information literacy as a means of bridging the digital divide and achieving the information society.
Applications for the Information Society
The Information Infrastructure of a knowledge society has two complementary layers. One is the networks, systems and devices that enable information communications such as electronic mail, computer messaging and conferencing, online discussion groups, digital archives and their associated search facilities, e-learning, and knowledge sharing. The other layer would be the suite of applications that bring users together as a community and hence creates value to the information society. It is an oversimplification to suggest that the fundamental pillar for the creation of an information society is the Internet itself. A key enabler, but by no means an end in itself, the Internet is a platform for much of the previously stated services which are but essential building blocks of an information society.
If the end goals of perhaps the most concerted program currently underway to achieve the information society are considered, it becomes clear that the Internet is merely a means to an end. The WSIS [2003] Plan of Action offers the following targets to be achieved by 2015:
1. to connect villages with ICTs and establish community access points; 2. to connect universities, colleges, secondary schools and primary schools with ICTs; 3. to connect scientific and research centers with ICTs; 4. to connect public libraries, cultural centers, museums, post offices and archives with ICTs; 5. to connect health centers and hospitals with ICTs; 6. to connect all local and central government departments and establish websites and email addresses; 7. to adapt all primary and secondary school curricula to meet the challenges of the information society, and taking into account national circumstances; 8. to ensure that all of the world's population have access to television and radio services; 9. to encourage the development of content and to put in place technical conditions in order to facilitate the presence and use of all world languages on the Internet;
1. to ensure that more than half the world's inhabitants have access to ICTs within their reach.
All the above targets refer to the evolution of society to a level of sophistication where the utilization of scientific, health, cultural, and educational content becomes the result of "promoting ICT-based products, networks, services and applications" [op cit, p1] . Hence, it is not the use of the Internet alone, but what society does with such access and facilities that becomes the hallmark of this evolution.
Even at the lower architectural layers of an information infrastructure, there are underpinning technologies which overshadow this seemingly exclusive attention to the development of the Internet. Concepts such as convergence and mobility are drivers of this evolution and pose unique challenges for info-communications applications. Some of these technical layer challenges are identified below.
Internet Protocol version 6 (IPv6)
IP is the critical building block of the Internet, intranets, extranets and almost all ICT networks. The acute shortage of IPv4 addresses presents most parts of Asia with the unique opportunity of leap-frogging into IPv6. The enhanced address space is not the only advantage but the built-in security, quality of service support and extension headers are new features that are almost as important.
Session Initiation Protocol (SIP)
This protocol was specified by the Internet Engineering Task Force in 1999 as one element of the multimedia protocol set that would support a myriad of info-communications services and applications. The novelty of SIP relies in its flexible structure. The basic protocol can be easily extended without any major standardization need. Useful built-in feature is also the support of multiparty sessions which enables various group conferencing.
Physical Networks
This is the major bottle-neck in most parts of Asiathe physical connectivity from homes, offices and schools across the urban-rural divide. Previously, there were voice and data circuits. Now, convergence means that the same connection applies to both. The advent of wireless networks that often go beyond the coverage of local area networks is a boon. Wireless networks are easy to install and require just a onetime capital investment of a few thousand dollars per site with no recurring service charges. The coverage can be up to 30 km, the narrower and more concentrated the beam (an effect of the antenna), the further the distance the bridge can transmit. Most parts of Asia, including difficult terrains and climatic conditions, may be easily and quickly "wired" this way.
Mobility Management (MM)
Mobility or "any-time, any-place" access to ICT is an unavoidable requirement in most parts of Asia that can make the difference between success and failure. Wireless Local Area Networks (WLANs) and extensions are crucial to access and rapid development. There are two alternatives, namely WiFi and WiMAX. The 802.11 family of standards are prevalent in most of the installed "hotspots" in its WiFi mode. Engineers believe that the 802.11 protocol is robust in the face of interference. For example, a connection speed might degrade, but would generally not be dropped. The term "WiMAX" actually refers to a consortium of vendors doing their job to accelerate standards and help get products working. Eventually, this technology could become a rural township network alternative to broadband connectivity via Digital Subscriber Lines (DSL). There are two basic flavors: 802.16a (now officially renamed "802.16d," and soon to be called "802. 16-2004") which is primarily for fixed wireless last-mile usage; and 802.16e for mobile (roaming) usage, with standards approval expected in mid-2005. Although the Internet per se has not been designed for the mobile environment, it includes some useful instruments to control movement. SIP can be applied to locate one or more IP addresses where a user can receive information streams, given only a generic, location-independent address identifying a domain. This type of MM provides personal mobility that scales across the region which is useful for nomadic populations scattered over vast land areas.
Authentication and Security
The trust of users must be earned as a confidence building endeavor that will encourage further (and more prolific) use. IP includes several built-in security features such as IPSec that are useful to this end. One major on-going research area has been the Authentication, Authorisation and Accounting (AAA) concept which includes basic features to check that only legal users can access the network. While wireless LANs (WLANs) can be extremely useful, they can pose a higher security threat than their wired network counterparts. For instance, while access to an internal LAN usually requires penetration into a physical building, a wireless LAN can often be tapped into from outside the "wired" building, or even from across the street. Therefore, without proper safeguards, unsecured networks can become the target of unauthorized and undesirable infiltration and interception. Most wireless networks have some level of encryption available to protect sensitive data. However, encryption should only be considered as a first line of defense. There are many other solutions for securing wireless networks such as the RADIUS (Remote Authentication Dial-In User Service) protocol and PPTP (Point-to-Point Tunneling Protocol), which offer end-to-end encryption.
Services Enablers: Agents, Instant Messaging and Location.
There is consensus among researchers about the need for agent technology in order to provide more accessible information services. Intelligent agents can save a lot of time; they may automate search and alleviate the need for frivolous user interaction. Instant messaging is already popular with mobile users and will be more so when combined with e-mail and telephony. Push-to-talk Over Cellular is an example of this. The main ingredient for presence is the location co-ordinates. Location tracking accuracy will increase in the future and the current variation of around 100 meters can shrink to about 5 meters. This opens a plethora of converged 3G and WLAN services which use the location details of a user to push specific services.
End-to-end IP Infrastructure for Seamless Info-communications
The benefits of being able to switch seamlessly from a WLAN to a wide-area mobile network become evident when traveling between the home, workplace and public areas such as airports or convention venues. Seamless switching from WLAN to the widearea mobile network makes it possible to maintain the wireless data connection -for example, sending and receiving e-mail or downloading a document via a Virtual Private Network (VPN) -when leaving one location and moving to another. A converged WLAN-3G solution offers operators and users the best of both worlds. By combining the extensive coverage of mobile systems with the high access speed of WLAN technology, the sum of this new combined capability is greater than its parts. The development bears out some analysts' view that WLAN is a complement to 2G and 3G, and will promote the use of ubiquitous overall data services.
Tangible Business Benefits of New ICT
The economics for reliable, secure mobile data services is becoming clear. Mobile and wireless networks cost less to install and are built-up more rapidly than their fixed line and cable alternatives. The value extends to virtually every important facet of society -homes, workplaces and schools. Mobile high-speed data access will not only enhance peoples' effectiveness as their tasks are currently done, but they will develop new ways of working and new business processes that yield even greater productivity and satisfaction. The lack of an adequate transportation infrastructure, so often the case in major Asian metropoles, can be partially offset by such info-communications services as Internet conferencing, e-learning, e-commerce, and other webenabled services.
Bandwidth versus Coverage of Various Technologies
When one considers the cost per byte per meter, it emerges that 3G has a compelling value proposition in metropolitan and country-wide circles as a means of leap-frogging. Yet Asian consumers would want the vast savings attributed to WLAN due to the ease of installation and operations. Hence, it is intuitive that one will not displace the other as the access mode to pervasive voice or data services. WiFi has a natural competitive advantage over 3G with respect to service pricing and bandwidth, but a snapshot of the global hotspot industry shows that this is not being exploited. Hotspot services are also not stretching their bandwidth advantage over 3G. Many hotspot operators clog up their networks with connections of around 1Mbps or less. With just a few users on one access network, connection speeds can drop to the bandwidth that will be available on well-provisioned 3G networks -around 300Kbps. While hotspots remain expensive and their coverage patchy, 3G's wide area coverage will give it a competitive advantage. However, as the number of WiFi access devices increases, the economics of WiFi service provision changes. WiFi service providers in theory will be able to move from a low volume-high price point position, to a high volume-low price point strategy. It should also provide a stimulus for further hotspot deployment, producing more comprehensive WLAN coverage in Asia.
In effect, the above challenges prove that technology barriers are not major impediments to move on to the information society. The role of technology is to "inform and shape our modes of communication, and also the process of our thinking and our creativity" [Boafo et al., 2003, preface] . In so doing, they contribute to the development of the knowledge community by providing a key enabler for the access, creation and exchange of knowledge within a community.
Information Literacy
Information literacy has always been considered important for the development of societies. From historical times of the great repositories of knowledge in Alexandria to modern day Internet archives, the access and use of information has been a critical element of economic success and social advancement. However, the proliferation of information, multiplied by the rapid growth of ICTs and mass media, and the increasing interconnectivity of global networks, renders information literacy indispensable.
In the traditional sense, information literacy tends to imply a set of library related competencies or what is popularly known as 'bibliographic instruction skills' [Gibson, 2004; Rader, 1990; Rockman, 2003 ]. However, in-depth research into the area has produced several more precise definitions. The concept of information literacy is actually consistent with the advent of the information society, typified by swift developments in technology and the exponential growth of information. The American Library Association produced its landmark report in 1989 that fundamentally describes information literate individuals "as those who have learned how to learn and that they know how information is organised, how to find information, and how to use information in such a way that others can learn from them" [ALA, 1989, p1] . This report led to an upsurge of interest in the concept of information literacy and yielded a slew of additional descriptions. Doyle [1992] defines information literacy as the "ability to access, evaluate, and use information from a variety of sources". She further lists the characteristics that each ability of 'access', 'evaluate' and 'use' entails. Bruce [1997] provides a relational model of information literacy, quite distinct to what Doyle had earlier presented. Bruce maintains that information literacy cannot be adequately defined but instead ought to be described according to how individuals interact with the environment. To put it simply, information literacy to an academic may refer to the research process and involve critical thinking skills, whereas to a taxi driver, it is simply the ability to determine which routes to take based on road traffic reports, weather conditions and prior experiences. In other words, information literacy is seen as an experiential process that meets a contextual need.
Regardless of the various definitions and descriptions of information literacy, what is clear is its significant role in the emergence of an information society and knowledge-based economy. As literacy per se is often seen as a skill that needs to be developed at an early age, it is no surprise that educationalists and policy-makers have focussed on the introduction of information literacy skills into the formal education process, be it at the primary, secondary, tertiary or vocational levels. Several models of information literacy have hence been developed for use in schools, institutions of higher learning and the workplace.
Measures of Information Literacy
In practice, information literacy has been synonymous with information skills, which focus on the intel-lectual processes of information use. One of the most well-known taxonomies of information skills is the Big6, designed and proposed by Eisenberg and Berkowitz [1990] . The six skills proposed include (i) the definition of the information task, (ii) the formulation of strategies to search for information, (iii) strategies for the location of and access to information, (iv) the use of acquired information, (v) the synthesis of knowledge from prior and current information, and (vi) the evaluation of the information process. Kuhlthau [1993] has alternatively presented an array of skills that focus more on the cognitive processes of information use. She defined six stages in the information search process: (i) the initiation or perception of an information need, (ii) the selection of a topic for further investigation, (iii) the exploration of the required information in order to have a better understanding of the topic, (iv) the formulation of the specific information need, (v) the collection of relevant information, and (vi) the information search closure.
The delineation and characterization of the information search process and the information skills involved in using information is useful in understanding how information is sought, assessed and used. However, Bruce [1997] believed that individuals could not be strictly pigeon-holed into rigid categories in terms of their information search process or skills involved in seeking, selecting and using information. She theorized that people understand information literacy differently, based on their prior experiences and contexts of experiences. She discovered seven faces or conceptions of information literacy; which are (i) the information technology conception, (ii) the information sources conception, (iii) the information process conception, (iv) the information control conception, (v) the knowledge construction conception, (vi) the knowledge extension conception, and (vii) the wisdom conception. She maintained that each could exist independently of or complementarily to the others, depending on the context of use and experience.
Information Literacy Standards and Guidelines
When the American Association of School Librarians (AASL) presented its revolutionary document "Information Power: Building Partnerships for Learning" in 1998 [AASL, 1998 In Australia and New Zealand, the Council of Australian University Librarians (CAUL) convened in September 2000 and reviewed the US ACRL 2000 for fine-tuning and implementation in the region. As a result, the CAUL "Information Literacy Standards" was developed for use mainly in higher education although it is extensible to other educational levels [CAUL, 2001] . The standards were revised in 2003 so as to accommodate the suggestions of academics and librarians who had used the earlier edition. The second edition was renamed the "Australian and New Zealand Information Literacy Framework" [ANZIIL, 2004] .
Meanwhile, in the United Kingdom, the Society of College, National and University Libraries (SCONUL) presented their position paper on "Information skills in higher education" [SCONUL, 1999] . The basis of research for the paper was the relationship between "information technology skills" and "information handling skills". The objective of the task force of SCONUL was to determine the difference between the two, and the need for information skills, specifically in the UK higher education system. The "Seven Pillars Model" was hence proposed, based on seven skill sets that arose from a fundamental competence in library and information technology skills. Best practices within the UK higher education sector and from abroad, and established and published definitions of information skills were considered and reviewed as input to the development of the "Seven Pillars Model"
Information Literacy Competencies and Indicators
Drawing on the four main standards (AASL, ACRL, CAUL/ANZIIL and SCONUL) presented above, the following table is a synthesis of the competencies and indicators proposed:- Selects the most appropriate investigative methods or information retrieval systems for finding the needed information Accesses the needed information effectively and efficiently Constructs and uses well-planned search strategies Retrieves information using a variety of methods Assesses the information obtained Evaluates information and its sources critically and incorporates selected information into own knowledge base and value system Summarises main ideas extracted from the information obtained Articulates and applies initial criteria for evaluating information and its sources Validates understanding and interpretation of information through discourse with other individuals, subject area experts and practitioners Determines if the initial query should be revised Understands bias and authority issues when obtaining information Strives for excellence in information seeking and knowledge generation Recognises the differences between accurate and inaccurate information, reliable and unreliable information Continues to seek and revise search strategies and methods until the information need is aptly and accurately met
Generates main ideas to construct new concepts Uses information appropriately and creatively
Compares new information with prior information to determine value-addedness, contradictions and other unique characteristics Applies new and prior information to the planning and construction of new knowledge or product Reassesses and revises the development process for the new knowledge or product Communicates the new knowledge or product effectively to others Adheres to laws, regulations, institutional policies and etiquette related to the access and use of information sources Understands many of the economic, legal and social issues surrounding the use of information, Acknowledges the use of information sources in communicating new knowledge or product that is generated and demonstrates ethical and legal access and use of information Honours and acknowledges the ownership of information
Recognises and respects differing opinions in discussions as well as print and non-print information sources
Contributes positively to the learning community and the society, and recognises the importance of information in a society Proactively seeks to understand different perspectives in order to have an informed opinion Shares knowledge and collaborates with others to generate new ideas or products that benefit the learning community and the society
Creating Knowledge Societies
There is considerable agreement among researchers as well as policy-makers [cf. Lopez-Carlos & Dutta, 2005; OECD 2001a ] that the evolution to an information society must be predicated by the underpinnings of both knowledge and its exploitation. Therefore, among the key solutions to progress are policy initiatives and development programs that equip the people with critical capabilities such as information literacy. In Asia and the region, much is being done in this direction as is described in the following subsection.
Information Literacy Initiatives in Asia
In Singapore, the Ministry of Education (MOE) developed the "Information Literacy Guidelines" in 1997 [MOE, 1997] . These guidelines emphasized the importance and role of information literacy in education and spelt out the various skills and knowledge that students should possess at specific levels in the education system (primary, secondary and preuniversity or K-12). To augment the development of information literacy skills amongst students and to facilitate the inclusion of such skills in the school curricula, the MOE spent approximately US$ On a nation-wide scale, the National Information Technology Literacy Programme (NITLP), which is a three-year program, was launched in 2001, whose aim was to train at least 10% of the population to become adept at using ICT applications. The objectives of the program include helping Singaporeans enhance their employability in the digital environment mainly through learning how to use computers and the Internet effectively, so that their quality of life can be improved and any digital divide within the island nation bridged. As a further impetus to ICT skills, the government has also committed to put online almost all public services including the filing of tax returns, queries and applications for all kinds of permits, and communication with public officials [Infocomm Development Authority of Singapore, 2003 ]. This initiative is known as Public Services for the 21 st Century or PS21. In Malaysia, the National Information Technology Agenda (NITA) was created in 1996 calling for a Multi-media Super Corridor (MSC) with the aim of providing a framework for a synchronized and incorporated approach in cultivating three important elements -IT human resource, infostructure and ITbased applications [Prime Minister's Office, 1999] . From 1995 to 1998, the Malaysian government spent approximately US$1 billion annually towards incentives to promote the use of ICT in various sectors ranging from Banking and Finance to Education and Research. This amount increased to approximately US$1.5 billion in 2000 [Prime Minister's Office, 2001 ]. Initiatives such as the 'Smart Schools' and the 'Computer-Aided Instruction Programme for Mathematics and Science' programs, were implemented in a bid to increase computer literacy and usage in schools. High-bandwidth fibre-optic networking was installed in institutions of higher learning to facilitate multimedia applications, distance learning and efficient communications.
Japan can arguably claim to be the leading ICT nation, not just in Asia but globally [Ichimura, 2002] . Information literacy is regarded as an "indispensable basic ability" and the key to achieving the status of being an advanced and efficient nation. Libraries are believed to be the main force in providing information literacy education to users. The Japanese Ministry of Education, Culture, Sports, Science and Technology (MEXT) has implemented the 'Distinctive University Education Support Program' or 'Good Practice' since 2003, with the aim of diversifying university-level education in a bid to provide a broadbased curriculum for future graduates [MEXT, 2004] . Among improvements made to the curriculum are educational initiatives to cultivate morality and public-spiritedness, science literacy education, and information literacy education.
In China, the Ministry of Education put forward its 21 st century plan which promulgated the use of computers, research and design of computer software, and the necessary computer training for both teachers and students [Ma & Hu, 2002] . By 2000, one-third of all primary, junior and senior secondary schools in China had offered ICT courses in their curricula. To augment this development, the Department of Basic Education in the Ministry of Education proposed the tasks and goals of the ICT education that would span a decade until 2010. Among the goals was the outfitting of ICT infrastructure in schools followed by the training of students to be information literate so that they would be able to "collect and analyze information, as well as communicate and express it" [op cit]. Although the national system is rather rigid in terms of information availability and access, the government has made a concerted effort to make such information public, whilst the growth in computer usage and information infrastructure has been encouraging [Tang, 2004] .
In India, the main focus of the Department of Education (part of the Ministry of Human Resources Development) of the Indian government was on the general literacy of its masses. The National Literacy Mission (NLM) that was launched in 1988 aimed to equip every child and adult with the basic ability to read and write, with the goal of attaining a sustainable 75% literacy by 2005 [Department of Education, 2004] . The attainment of this goal is facilitated through effective and expansive media and communication infrastructure and networks, and through post-literacy initiatives and continuing education programmes. ICT infrastructure and initiatives and information literacy programs are subsumed under its 'Total Literacy Campaign and 'Post-literacy Program' that is collectively known as the 'One Literacy Project'. The NLM and 'One Literacy Project' are ongoing concurrently in numerous states across the nation of over one billion people, according to the needs of the respective communities.
Prescriptive Measures for Effective Information Literacy and ICT Programs
In a nutshell, the various information literacy and technology initiatives in Asia are a step in the right direction towards developing into the information society. However, it is imperative for nationwide projects to be implemented to the masses to ensure its expansive effectiveness. The first level of implementation is in equipping the masses with basic literacy -the ability to read and write. The second level of implementation is in supplying the necessary information infrastructure and support such as computers, technology and training. The third level of implementation is in introducing relevant programs and initiatives that can help the masses utilise new technologies to increase their knowledge, upgrade their skills and improve the quality of their lives. These programs include information technology literacy programs, information literacy awareness and training, and the integration of such programs and training within the school curricula, so that citizens are trained from young to develop and hone the necessary skills. This integration is important to ensure that when children leave school and venture out into the workforce, not only are they familiar and adept at using ICT, they are equipped with information literacy skills that they may apply in their work and daily lives. As a result, they are always ready to learn skills that are relevant in this era of rapid knowledge proliferation and change.
Focusing on information literacy programs in the school curricula, it must be realized that the skills, which students ought to be equipped with, should not merely adhere to lists of competencies that are promulgated by established standards and guidelines. Although those are necessary to keep track of the skills that students ought to possess, it is crucial to give more emphasis to the manner in which they are taught to students. Students should be given opportunities to explore these skills such as through constructivism or experiential learning, rather than simply follow a checklist approach in acquiring these competencies. This would help ensure internalization, deep erudition and lasting retention of these skills, rather than surface-learning and short-term knowledge that would render the whole teaching and learning process futile.
Related to information literacy is the idea of universal access to and sharing of domain knowledge. The powerful idea of open, free access to information is fast gaining popularity. The British House of Commons, after extensive debate, recommended that "all UK higher education institutions establish institutional repositories in which their published output can be stored and from which it can be read, free of charge, online." In the US, medical research reports funded by the National Institutes of Health will be deposited into PubMed Central, the NIH's digital depository for public access. Such open access to technical, scientific, cultural and educational resources is the path to bridging the digital divide and evolving into knowledge societies. It is often noted that a bigger barrier to creating knowledge societies, than the availability of infrastructure, is the access to content that is current, relevant and usable. Open source or share-ware for content is a significant step in overcoming this barrier.
In Closing
In the infrastructure pillar of the 3-pillar model presented in this paper, a technological framework which governs the access to distributed, secure, multimedia content and transactions, and, the ubiquity of devices and applications leading to a pervasive platform and services suite correspondingly results in a high ICT or network readiness index. In the second pillar of access to information and knowledge, there is a strong link between education, internet use and the utilization of knowledge. The third and final pillar is the conviction that information literacy is a means of bridging the digital divide and developing into the information society. The 3-pillar model may seem superficially analogous to the hardware, software and services components of traditional ICT solutions. However, the policy implications are far more significant.
It is worth recapitulating that the purpose of the WSIS initiatives was to gather best practices for policy-makers that "promote the concept of knowledge societies, rather than that of global information society" since enhancing information flows alone is not sufficient to grasp the opportunities for development that is offered by knowledge. Therefore, a more complex, holistic and comprehensive vision and a clearly developmental perspective are needed. Empirical investigations must be undertaken to address the main challenges posed by the construction of knowledge societies: "first, to narrow the digital divide that accentuates disparities in development, excluding entire groups and countries from the benefits of information and knowledge; second, to guarantee the free flow of, and equitable access to, data, information, best practices and knowledge in the information society; and third, to build international consensus on newly required norms and principles." [Dutton, 2004, preface] .
The disparity within Asia seems more pronounced than that between Asia and OECD countries. Initiatives such as the African Digital Solidarity Fund serve as a useful model. In the United States, private sector initiatives from the likes of ICT principals such as HP and Microsoft to bring the Internet to the masses have been successful in more ways than one. Albeit self-serving, these programs are sustainable in that the downstream demand for ICT products and services that they create generate profits that pay for them. Perhaps the most pragmatic driver of this is the approach advocated by CK Prahalad [2004] , the Harvey C Fruehauf Professor of Business Administration at the University of Michigan Business School who believes that business cannot be sustained on "philanthropy or corporate social responsibility" but practices that are integral to its success. Prahalad posits that the huge markets that comprise the world's poorest 4 billion people add up to a spending power of US $ 13 trillion. However to be profitable, businesses cannot merely edge down market with variations of the same products or services they provide to the top of the pyramid. There is a need to re-engineer the business model so that the products or services are in smaller units, lower margins, higher volumes, and represent an entrepreneurial distribution system. It follows then that the provision of internet applications to the masses cannot be predicated on high end computers with broadband connectivity and a host of licensed software and subscribed content. There is obviously a need to provide an "on-demand" utility service which will allow the masses that aspire to be a part of the knowledge society to pay for what they use without the barriers of ownership of ICT resources or needless high levels of ICT skills. The track records of governments and businesses in providing such a platform are mixed; inevitably requiring a multilateral solution to bridging the digital divide.
It would be foolish for policy-makers to ignore the huge investments required to emerge into a competitive knowledge economy. Even advanced nations such as Japan, with its e-Japan initiative, and the United Kingdom, with the digital Britain program, are required to commit billions of dollars over a span of 5 to 10 years in order to achieve impact. The "lower income" [ITU] or "lesser developed"
[OECD] countries of Asia with inadequate infrastructure or low levels of literacy have an even more formidable public fiscal challenge. If the e-Korea Vision 2006 is a benchmark, it may take an investment of over 10% of the gross national product in a sustainable period of 20 years to raise the level of infrastructure as well as the capability of a society to be competitive in the knowledge era. There is, however, consolation in the trends -just as mobile networks have allowed more people access to telecommunications in the past ten years than was possible in the previous hundred years, the proliferation of the Internet (cybercafés and tele-centres) and associated new media content have impacted literacy and information consumption to the masses. This is the case even in the larger societies of Asia such as China, India and Indonesia.
Income levels, age, gender, education, urbanization and the oft-cited lament that 80% of Internet content is in English which less than 10% of the world's population understand [Boafo, 2003] have been consistently pointed to as the dependent variables of the digital divide. However, geography and public policy are noticeably more pronounced. Ultimately, to paraphrase Richard Joseph [in OECD, 2001b] : it is that the digital divide will not be understood if it is viewed purely as a technological phenomenon. It will hardly be lessened if the only solutions put forward are 'tech-fixes' advocating an 'irrational exuberance' on the part of developing countries to embrace ICT. The way ahead must rely on a deeper appreciation of the interconnections between the value of information and sustainable development of societies. Already in place is a sufficiently broad set of theoretical perspectives from fields such as economics, sociology, law, politics and information studies in general to champion this agenda.
